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ABSTRACT: A number of physiological indices were monitored during the 
tandem spaceflights of Nikolayev and Popovich (Vostok-3 and Vostok-4). New 
procedures used for the first time on these flights and improvements of exist- 
ing equipment ees a great deal of physiological information, Weigntless- 
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ness had no noticeable effect on the functional state of the CNS in either cos- ; 
monaut, as evaluated on the basis of performance of various tasks, EEG's . 
showed a dominance of comparatively high-amplitude rhythms with a frequency F 
of 5 to 7 cps, similar to those observed in athletes after intense physical 
exertion, during the first hours of weightlessness, Later a gradual shift 
toward beta-rhythms with a reduced mean amplitude of EEG biopotentials a 
occurred, Heightened emotional stress in the first hours of flight and before : 
reentry was reflected in decreased electrical resistance of the cortex, 
Functional stability of the higher involuntary nervous centers is indicated by 
the maintenance of normal daily variation of cortical resistance--higher at 
night, lower during the daytime~--during the rest of the flights. EOG's 
(electrooculograms) were used as an index of the functional state of the 
vestibular apparatus, Asymmetries in oculomotor reaction, which could have 
indicated disturbances of the vestibular centers, were not observed in either 
cosmonaut, Vestibular tests not supplemented by EOG!'s also failed to yield 
any evidence of vestibular disturbance, Oculomotor activity was also used 
as an index of general and motor activity, Variations in oculomotor activity 

had a phase character, At the beginning of the flight Nikolayev, and to 
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a lesser degree Popovich, showed an increase of oculomotor activity up to 4 
to 6 eye movements per second, Eye movements of an uncoordinated character, 
of both large and small amplitude, were recorded, On the 6th and 7th orbits 
eye movement fell off, and later EOG's show periodic increases and decreases 
in oculomotor activity. Toward the end of the flight a second stable increase 
in oculomotor activity occurred, but its level was lower than at the beginning 
of the flight. Cardiac activity was monitored by EKG's (using chest leads), 
Increased pulse rates (from 98 to 112 for Nikolayev, and from 94 to 136 for 
Popovich) occurred immediately before launch, with corresponding shortening 
of the PQ and QT intervals, EKG changes during the powered-flight phase 
were similar to those observed in ground experiments with centrifuging. The 
maximum pulse rate during the first minute of flight was 136 for Nikolayev and 
132 for Popovich, Normalization of pulse rates to the rates observed 4 hr 
before launch took place on Nikolayev's 6th and 7th orbit and on Popovich's 
3rd to 4th orbit, Normalization of pulse to initial rates took 5 to 10 min dur- 

_ tests. No IKG changes indicating disturbances of automatism, excitability, or 

- conductivity were observed. In flight Popovich registered 3 separate extra 
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systoles; this had also occurred during training tests. The character of daily 
variation of cardiac activity remained unchanged. Pneumographic data revealed 

. no respiratory irregularities. Some increase in respiration rate was noted 
during the powered-flight phase; this had also been observed during centrifuge 
tests. No pathological change in physiological functions of either cosmonaut 
was observed during flight. During the powered-flight phase, functional shifts 
similar to those observed during centrifuge tests occurred. Definite changes 

- in the functional state of various physiological systems took place during the 

- first hours of orbital flight, as indicated by the inhibition of pulse-rate norm- 

- alization and the character of EEG and cortical resistance changes, Changes | 
in the’ character of EEG's during prolonged (3 to 4 days) weightlessnes in- 
dicate shifts in the interaction of excitation-inhibition processes in the higher 

_ levels of the CNS, However, the mental activity and neuro-regulatory 
functions of the cosmonauts remained at a high level. 
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Aviatoionnays i koomicheskaya meditoina (Aviation and Bpace medicine); materialy?® 
konferentsii. Moscow, 1963, 101-104 


TOPIC TAGS: utriculus, utriculus function, acceleration effect, cytochemistry, 
substructure, pig, monkey, pigeon 


STRACT: Although the role of the utriculus under normal conditiona in maintain- 
ng muscle tonus is well known, its functional mechanism in man and animale under 
tne influence of a gravitational field is not clear. Comparative eloctron micro- 
scopic and cytochemical studies were conducted on the utriculi of guinea pigs, 

monkeys, and pigeons during relative quiescence and brief, repeated accelerations 


of 10 g. Shifts in the atructural and cytochemical organization of ciliary cella 
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and synapses of the utriculus during accelerations reflected their stimulation 

and the transmission of impulses. Accompanying these shifts wan a progression 

of biochemical processes beginning with protein synthesis, leading to tisoue 
respiration aud culminating in the activity of acetylcholinesterane. Results of 

the investigation reveal how the utriculus responds to acceleration on a subcellular 
level and suggest what ils mechaniem of regulation would be under space-flight 
conditions. However, processes of ite specific stimulation and their correapond~ 
ence with receptor regions of the vestibular organ remain unclear. 
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AUTHORS : Vasilyev, P.V., Voskresenskiy, A.D., Gazenko, 0.G. 
TITLE: Experimental studies in space physiology 2 
PERIODICAL: Akademiya nauk SSSR. Izvestiya. Seriya biologicheskaya, “no. 1, 
1963, 15 - 23 
TEXT: The accumulation of data relating to the physiological effects of 


space traveling upon the human organism makes it necessary to consider the two 
alternatives of experimental research: 1) the study of individual functions 
(heart activity, respiration, etc.) under the influence of certain factors of 
actual space flight; 2) the study of the physiological effects of certain fac- 
tors of space flight. The second alternative involves comprehensive animal ex- 
periments which, though only indicative of the relevant reactions of the human 
organism, make it possible to work out diagnostic criteria and training programs. 
The necessity of experimental research into the physiological mechanisms is il- 
lustrated by the effects of transverse acceleration. Data relative to pulmonary 
circulation, oxygen consumption by the cardiac muscle, oxygen tension in the 
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cerebral tissues, and the functions of the central nervous system, as well as 
literature data were used to set up a diagram illustrating the principal physi- 
ological effects of transverse acceleration which are as follows: 1) Changes 
in pulmonary ventilation and in the redistribution of blood in the lungs disturb 
the oxygenation of blood in the lungs; 2) redistribution of blood in the vas- 
cular system of the cerebrum, accompanied by a higher intensity of the afferent 
impulses, disturbs nutrition and the regulatory activity of the brain; 3) gen- 
eral changes of the hemodynamic conditions deteriorate the supply of Oo to the 
heart. These pathological symptoms were observed exclusively in transverse ac-. | 
celerations lasting longer than 1 min. It appears possible to describe physiol- ; 
ogical changes quantitatively and to set up a model reproducing physiological 
changes in the human organism under various conditions of space traveling. Such 
a model will permit an estimate and prognosis of the astronaut's state of health. : 
In addition, better training programs may thus be worked out, and also the ac- 
tion of pharmacological and other agents can be examined under conditions of 
space flight. , 
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Histochemical and ultrastructural changes in the receptor cells 
of the utricle in a changed gravitational field. Dokl. AN SSSR 
153 no.2:450-453 N '63. (MIRA 16:12) 


1. Institut evolyutsionnoy fiziologii im. I,M.Sechenova AN SSSR. 
Predstavleno akademikom N.M.Sisakyanom, 
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[First group space flight; scientific results of medical 


‘*and_ biological studies carried out during the group orbital 
flight of manned satellites "Vostok-3" and "Vostok-4] 
Penvyi.gruppovoi kosmicheskii poiet; nauchnye rezul'taty 
mediko—biologicheskikh issledovanii, provedennykh vo vremia 
@ruppovogo orbital'nogo poleta korablei-sputnikov "Vostok-3" 
i "Voskot-4." Moskva, Izd-vo "Nauka," 1964. 153 p. 
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. | TITLE: Measuring information systems if chexie: biology ; i oe os 
* | SOURCE: Vsesoyusnaya ya konferentalya fo aytomaticheskomu Mie i motodam : 
| aiokivichesiiks Gan izmereniy. ‘4th, Novosibirsk, 1962. Avt Avtomaticheskiy kontrol! i = 
| metody elektricheskikh izmerenly; trudy konferentsly, t. 2: Teorlya — ae 
| izmeritel'nykh informatsionnykh sistem. Sistemy avtomaticheskogo kontrolya. 
i Elektricheskiye izmereniya neelektricheskikh velichin (Automatic control and 
electrical measuring techniques; transactions of the conference, v. 2: Theory of - 
| information measurement systems. Automatic control systems. Electrical 
| measurements of nonelectrical quantities). Novosibirsk, Redizdat Sib. otd. | 
‘| AN SSSR, 1964, 100-105 | 


| TOPIC TAGS: cosmic biology, information system 


ABSTRACT: A general state-of-the-art discussion and a review based on six . 
1956-61 Soviet and ten 1959-62 American sources are presented. Two types — 
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research and monitoring — of ‘measuring information systems have beenusedin ~~ 
cosmic biology. Block diagrams of telemetering biological data under laboratory 
and actual flight conditions are shown. Automatic data-processing systems are 
used for quick diagnosing of man's condition and situations. The effect of weight-: 
| lessness oa the autocorrelation function of G. S. Titov's pulse frequency is shown, 
- | Ways for using mathematical simulation of bio processes are figured out. The | 
problems of reliability of equipment are discussed, as well as the “gmall 
telemetry" (between the astronaut and hia ship-bowne equipment). Orig. art. 


| has: 4 figures. . eee ae 
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! TITLE: Sensors for physiolog ical research under space-flight conditions 


~~ yelektricheskikh-izmereni 4th, Novosibirsk, 1962. Avtomaticheskiy kontrol! i 


. :SOURCE:. Vsesoyznaya konferentsiya po avtomaticheskomu i nteoliyii i metodam = 


metody elektricheskikh izmereniy; trudy konferentsiy, t. 2: Teoriya - — BE rs. 
izmeritel'nykh informatsionnykh sistem. Sistemy avtomaticheskogo kontrolya.. i 


“| Elektricheskiye izmereniya neelektricheskikh velichin (Autematic control and 


electrical measuring techniques; transactions of the conference, v. 2: Theory of 
information measurement systems. Automatic control systems. Electrical © =: 
measurements of nonelectrical quantities). Novosibirsk, Redizdat Sib. otd. 


TOPIC TAGS: ‘sensor, biosensor, ead, . 


- ABSTRACT: A general state-of-the-art discussion and a review based on four _ 
Ge 1958-63 Soviet and eight 1952-62 American sources are presented. A block 
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cal measurements in apace flight is explained. Methods of | -— 

viet space flights (clectrocardiography, arterial a 

’ joscillography, pneumography, actography, etc.) are tabulated and their applica- 5 
jtion to the Soviet astronauts is explained. The sensors of various physiological | 

_lfunctions which haye been used in cosmic flights are mentioned and their 


_ jeharacteristics tabulated. Orig. 
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’ TITLE: ‘Those who stay behind on Earth : 
SOURCE: Nauka i zhizn’, no. 1, 1964, 26-31 . os 


TOPIC TAGS: aviation medicine, space medicine, Strel'tsov, Orbeli, Apollonov, 
Pereskokov, Rezenkov, Vladimirov, pressure chamber, heat chamber, respiration, 
pressure, heat, reentry 
ABSTRACT: Broadly surveyed is the 50-year history of aerospace medicine from its - 
beginnings in aviation medicine, with a recital of the contributions from grounde. - 
ling medical researchers which have enabled Soviet hero cosmonauts to conquer 
Spacee The science was founded by Prof. V. V. Strel'tsov who 30 years ago in 
Moscow headed the first aviation medicine research centere He investigated the 
strains on the pilot's organism arising during acrobatic maneuvering at high al- 
titude; organized and advocated a proyram of pilot physical training to increase . 
resistance to such straine Long in advance of stratospheric airplanes end space= _ 
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‘craft, the first and most urgent task of space medicine was anticipated and in-= 
vestigated, vize: the physiology of respiration in a rarefied atmosphere and the |_ 
‘effect of elevated intrapulmonary pressure On Mane Experiments were conducted in» 
‘primitive pressure chanbers (a. Pe Apollonov improvised his own), with serostats 
“(Ae Ae Pereskokov), aircraft flights, experimental investigations in the highest 
of the Caucasus mountains (Academician I. P. Rezenkov, Ge Ye. Vladimirov). This | 
research eventuated in the creation of reliable equipment and systems which would - 
| not fail in flight or in the event that the cabin became depressurized. In order a 
. , to protect man from the high temperatures generated when an airplane or space- 
‘craft passes through Earth's atmosphere, research was conducted in heat chambers 
: and in torrid deserts with the view of devising special suits and of determining © 
a the limits of man's endurance of such canditions. A very wide variety of animals - 
‘has been used in space medicine research. The first human subjects have always 
‘been the experimenters thomselvese oe Op a3 
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TITLE: Dynamics of hemocirculatory parameters of the cerebrovascular 
system during longitudinal gravitational loads 


SOURCE: AN SSSR. Izv. Seriya biologicheskaya, no. 2, 196k, 280-297 ; | 


TOPIC TAGS: cerebral blood circulation, cerebrovascuirr | i 
hemocirculatory system, gravity acceleration, longitudinal ane 
gravitational load, blood pressure change, blood volume change, | 
electroplothysmograph, data unit electrical system, cerebrospinal { 
blood pressure change, central -norvous system development, : 
respiration. movement, brain oxygen intensity, gravitational load 
sonsitivity threshold, cerebrovascular mechanical regulation, 
icerebrovascular chemical regulation 


ABSTRACT: In a series of 6, experiments changes in blood volize a | is 
tand pressure ..‘. were studied in the cerebrovascular systems of 
dogs, cats, rabbits,and rats. In each of the experiments the 
was subjected to 15-20 tests ona rotating stand with longitudinal 
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‘ACCESSION NR: _ APL026727 . 
‘gravitational loads up to + 1, and in some experiments animals were , a 
‘gested on a centrifuge with accolecration up to 10 g. Blood volume “ 
_changes were measured by electropletnysmograph and blood pressure i 
i changes wore recorded by tensoeloctric manometers. Artorial pressure 
j and respiratory movement were moasured by data units, and oxygen - 
intensity in the brain was determined by a polarographic method. | 
[Readings for all data units were registered on a K 12 21 oscillograph. 
Results show that the sensitivity threshold of the cerebrovascular 
system to longitudinal gravitational loads lies within limits of 2 
t00.5 g» depending on central nervous system development and the 
lecology of the animal. The active physiological raactions of the 
_ leerebrovascular system 510 sec after exposure to longitudinal 
-tgravitational loads are autoregulatary, with arterial pressure : 
‘changes affecting vessel tone. With lack of oxygen and CO 
|accumulation in the brain 15-25 sec after exposure, compensatory 
‘reactions of a chemical regulatory natwe appear. Orig. art. has: 
{23 figures, 3 tables. 


MASSOCIATION: Institut evolyutsionnoy fiziologii in. I. 'M. Sechenova 
‘AN’ SSSR (Institute of Evolutionary Physiology AN SSSR) \ 
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: SOURCE: AN SSSR. Otdeleniye blologicheskikh nauk. Probleny* kosmicheakoy 
’ biologii, v. 3, 1964, 366-378 


_ TOPIC TAGS: acceleration, brain, circulation, Cerebral circulation Rs 


i Vectorial gravitational changes so produced induced active rea 
.: lar system of the brain. ‘These changes occur 4 to 8 sac after 
‘been changed. Their function is to Bormalize the blood filling of the intra- 
‘Cranial cavity. Special experiments have shown 


specific for cerebral blood vessels and that their threshold of sensitivity 
when the change i 


appears 
8 equivalent to 0.3 to 0.4 &- The data obtained indicate that 
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Fhysiological reactions of animals during their fight 4 
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TITLE: Changes in neuron rhythm of the reticular formation during transverse 
accelerations 


SOURCE: AN SSSR. Dokdlady*, v. 155, no. 5, 1964, 1233-1236 


TOPIC TAGS: neuron, vatieulss formation: elactroencephalography, 
neuron potential, Une re heest stress, centrifuge 


ABSTRACT: The effect of overlead on the higher brain centers has assumed 
importance in connection with space flights. Changes in the electroencephalo-~ : 
‘gram upon accelerations may becaused by a number of factors: hypoxia, décreased ° . 
circulation, increased influx of impulses over the efferent system, etc. Their 
influence on the reticular system, the integration center of efferent impulses, 
was studied in 7 cats, jnvolving 100 neurons. The neuron potential was mea- 
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!, sured with electrodes implanted in the neurons. The 3—5 G overload was 
created by means of a centrifuge provided with an alternating current ampli- 
fier, so that the signal reaching the centrifuge was of the order of 30 v.. After 
termination of the experiment the brain was removed and the electrode location - 

‘verified. Test conditions are described. Results showed that acceleration chasped 
the activity of the various neurons by stages, the initial being a rhythmic repeat. 
impulse, followed by grouped impulses and finally by complete impulse absence 
(quiet phase). The changes are apparently caused by the effect of the current’ |- 

impulses reaching the giant cell nucleus of the reticular formation over the : 

afferent system. The influence of acceleration may be imagined as the summary : © 
result of 2 processes developing simultaneously in the neurons. The first pro- Zz 
cess will lead to quantitative increase of impulses, the second to their decrease. | 

However, development of the second process lags behind the first. At this 

stage hypoxia does not séem to play any role. The results are figured and 

formulas presented for calculating neuron ‘activity during the various phases. | - 

Orig. art. has: 3 figures and 4 formulas. . ae 
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{Second group space flight and some results of the Soviet 
astronauts! flights on "Vostok" ships; scientific results of 
medical and biological research conducted during the second 
group space flight] Vtoroi gruppovoi kosmicheskii polet i neko- 
torye itogi poletov sovetskikh kosmonavtov na korabliakh 
"Vostok"; nauchnye rezul'taty medikobiologicheskikh issledovanii, 
provedennykh vo vremia vtorogo gruppovogo kosmicheskogo poleta. 
Moskva, Nauka, 1965. 277 p. (MIRA 18:6) 
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iTTTLE: Medical-biological investigations aboard spacecraft of the 
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ay 


SOURCE: “AN SSSR, Vestnik, no. 8, 1965, 19-26 a 


/tOPrC TAGS; astronautic personnel, biologie acceleration effect, - 


‘pLologic deceleration effect, biologic vibration effect, weightless- |_ 
“NOSS, psychologic stress, isolation test, flight disorientation, a ia 


- space radiation hazard 


“ TABSTRACT: A preliminary analysis of medical findings for Voskhod-1 
~jand Voskhod~2 crew members is presented, Medical investigations 


lconsisted primarily of monitoring physiological indices and studying. 
‘coamonaut roactions and work capacity. With a doctor (B. B. Yogorov) |. 
‘aboard Voskhod~1, additional medical investigations including blood . 
itests, vestibular analyzer tests, and recording of various bioelectrid © 
idata were conducted. Conclusions on the condition of cosmonauts — 
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ACCESSION NR: AP5022131 
analysis of two-way radio communications, television observations, . 
and personal accounts. The danger of irradiation effects is ruled 
~~ lout on the basis of dosimetric and biological test data. All five 
-leosmonauts withstood the active part of Voskhod-1 and Voskhod<2 
flights very well, with physiological indices showing lesser shifts — 
than for the Vostok series, Thus, from a medical and psychological - 
 lpoint of view space flights with a three man orew (Voskhod-1) or ele 
two man crew (Voskhod-2) display distinct advantages over one man. 
flights (Vostok series), Even the Voskhod preflight indices were — 
more favorable. An analysis of work performance data for Voskhod~1 
and Voskhod«2 crews shows that the work capacity of cosmonauts 
-lremains sufficiently high to carry out flight program taska success- 
fully. Physiological data recorded during flight and postflight 
physical examinations have not disclosed any basic functional disor-=- 
ders of the organism, However, during flight the appearance of 
vestibular-vegetative disturbances, fatigue, blood circulation 
disorders, and metabolic disorders is possible and requires the 
development of proper preventive and training measures, With 
improved methods of personnel selection and training and further eifees 
jdevelopment of mants capacity to adapt to new conditions using 
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RITLE: Increased extensor tonus during weightlessness in, cats with fully or 
-: partially removed cerebellun "es ; v 


SOURCE: Byulleten' eksperimental ‘noy piologii i meditsiny, v: 60, no. 7, 1965, 7-12 


. TOPIC TAGS: weightlessness, biological effect, cat, cerebellum, vestibular reflex, . 
- extensor reflex, parabolic flight ; : : i. 


: ee To elucidate the role of the cerebellum in the formation of delayed and. 
. motor reactions to weightlessness, experiments were conducted on 4 cats, one with — 
"a completely removed cerebellum, another with a partially removed cerebellum, and 2 
‘intact controls. Weightlessness. was produced during psrabolic flights in a special. |. 
‘aircraft which was equipped with a test chamber and photographic equipment. Each 
lanimal was exposed to weightlessness 12 times. The duration of each weightless oe 
period was 28—30 sec, preceded . and followed by 1.6—2.0 g for up to 15 sec. In-some © 
lexperiments weightlessness was created without prior accelerations, and in ‘others |. 
“tplindfolds were used during the tests. Vestibular tests were conducted before and: 


: Ole os 
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‘lafter weightlessness in both sighted and blind condition. Lifting reflexes. of the — 
“ head and extremities, jump preparation reflexes, reactions to tumbling, and rightin 

eflexes were studied. Fig. 1 of the Enclosure shows how experimental and control 

animals reacted to weightlessness. The experiments showed that in cats with fully - 
lor partially removed cerebellums there was extensor rigidity during weightlessnecs. 
Similer manifestations were noted in intact animals, but to a lesser degree, and .. 
they disappeared upon adaptation to weightlessness. Animals with partially remcved. 
- -loerevellums showed sharply increased vestibular reflexes compared to intact. animals: 
lor those with fully removed cerebellums. Animals with partially renoved cerebel?uns 
jalso showed increased aggressiveness. Orig. art. has: 3 figures. Vie at, {cD} « 
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-. exposure to weightlessness; -II . 
animal lacking cerebellum during. 
the llth exposure to weightless- 
ness; III ~- animal lacking the’. 
left hemisphere of the. cerebellug 
- quring the 12th exposure to i)’ 
weightlessness. 9 20.0 2 
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: 
: Fig. 2. Reaction to tumbling : 
“t= Intact animal. a - released | 


a sees ad Racers «from hand; b - after 0.25 secs 
oY Lesa tad ‘ a. c - after 0.5 sec (full turn); 3° 


a - after 0.75 sec; e - landing; Oi 
II - animal iacking cerebellum; f 

TIT + animal lacking half the - | 
-eerebellum. a - released from.) | oe0, 

fend; b = after.0.125 sec} ¢ ~ afr. 
ter 0.25 sec (full turn); @ - af : 
ter 0.75 sec; e ~ landing. .°» a 


APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R000514530007-6" 


"APPROVED FOR RELEASE: 07/19/2001 


CIA-RDP86-00513R000514530007-6 


Lrbeu6=66 RD Pepe | | 34 
-"Acc NR: AT6003857 git” SOURCE CODE: ur /2865/65/001,/000/0227/0236 


> AUTHOR: Voskresenskiy, A. D.; Gazenko, 0. Ge Izosimov, G. Vos Kopanevs Vemhsinw- 
a Ce : ene, 


‘ Maksimov, De Gas; Yazdovskiy, Ve te | 
' ORG: none 
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SOURCE: AN SSSR. Otdeleniye piologicheskikh nauk. Problemy kosmicheskoy biologi, 

- 4 Ve hy 1965, 227-236 o* . Koes 
_ TOPIC TAGS: manned spaceflight, EEG, skin, cosmonaut, space psychology, brain, { 
' biosensor, bodily fatigue, vision wpe 


2— Ears) 

' ABSTRACT: ; This paper presents some graphic results of biomedical data from the | ~ 
2S Vostok-5 (Va F. Bykovaldy) and Vostok-6 (V. V. Tereshkoya) flights. These = 
om ‘include records of EEG!s, EOG's, and skin galvanometry. A Ant Nate gs 
oo Jn summing up these data, the authors observed that a distinguishing 
: feature of brain bioelectricity during the first hours and days of the flight 
' was the increase in the index of high-frequency oscillations, No increase in | 

‘the index of low-frequency oscillations was observed, Also characteristic 

‘of the initial flight period were elevated oculomotor activity and a rise in the || 
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TITIEZ: Elementary model of the vestibular apparatus 
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Ve 4, 1965, 543-554 2 3 so 


TOPIC TAGS: spacecraft capsule, human sense, audition, acceleration, central 


|. Nervous system, neuron, space medicine equipment 


ABSTRACT: The vestibular analyzer plays an important role in spatial orientation - 
‘and can be schematically divided into two sections; receptors which perceive ‘ - 
jthe physical factor, and the central section which coordinates receptor in- PR Sy 
formation with various nervous-system formations. The purpose of this in- 
vestigation was to develop an elementary model of the vestibular apparatus... 
‘in the interest of elucidating some functional features of this organ under con-: 
‘ditions of a variable gravitational field, 

: 1, Characteristics of receptors of the otolithic section of the vestibular : 
‘apparatus 2 xielin type «2. Rhos, eat 
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Fig. 1. Principles of a receptor : 
P - weight of otolith, Q - weight. 
force directed along the afferent 


fiber, T - force component act~ 
ing across the afferent fiber. 


Figure 1 schematically represents the function of otolithic receptors; --: 


The hypothesis is presented that the receptor reacts to the angle of 
‘head inclination relative to the vertical:axis when changes in the magnitude — 
of weight component forces of the otolith take place along or across an affer-. 
‘ent fiber, The transformers of these changes in magnitude into impulse fre = 
-quencies are,sensory cells. Thus, the receptor will react both to the angle 
jof hea@ inclination and to acceleration forces which take place when the orga-: 
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Fig. 2 Change ans neuron ‘chychmieiey, “in the giant ceil. 
nucleus of the reticular formation of a cat during 5-G. 


_acceleration : 
“A : Originial rhythmicity; B - activity for 35 sec ‘Sf 


‘rotation (15-sec sample );C - 75 sec of rotation; D - 
'90 secy -E - 120—150 sec; F - termination of rotation; | 
oc _ 20-50 sec later; H - 150 sec later. 
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Fig. 3. Averaged results of changes in neuren rhythmicity: 
' in the giant cell nucleus of the reticular formation 
during 5-G acceleration 


' 1 = Acceleration, 2 ~ impulse frequency, 3 - intervals e. a : 
_ between impulses, 4 - intervals between groups of impulses. 
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f ne Fig. 5. Graphic representation -* 

- 0) oD 0 WT dieec : of processes in separate neurons’ 
i . / : of the reticular formation eaters: 


‘the termination of acceleration. : 
Fig. 4, Graphic representation 1 - Impulse frequency in the 


of processes arising in a neuron process of neuron excitation: 
during acceleration. ; ‘2 - impulse frequency in the 
= ee: process of neuron inhibiton; 


3 - aggregate curve of neuron 
impulse frequency. 
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Fig. 7. Changes in the rhythmic activity of neurons during 
prolonged stimulation of the otolithic apparatus 

1 - Network no. 1; 2° - network no. 2, Vertical axis - no. of | 
impulses/secs: horizontal ‘axis - time of ‘the effects of 


: periodic force. lo, 
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Fige 9. Static function of the "Summator'! 
a= Verticle head position; b= head Anclined 
to the left (angle alpha) 
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_\sm 18 moving as a function of changes in otolithic weight. It has been me 
shown that the frequency of sensory impulses increases proportionately. ©... : 
with acceleration, pa Mg TR 


2.. Reactions of receptor-neuron systems to acceleration gradually. 
‘changing with time ; ; aos 
Some results of an investigation of the rhythmic activity of 100, 
' neurons in the giant cell nucleus of the reticular formation of a cat. 
during 5-G acceleration are given in the following figures, along with 
graphic representations of. neuronal processes which arise under these 
conditions, 


Figures 4 and 5 are mathematical derivations of the experimental 
results. It can be seen that the aggregate curve of neuron impulse frequency 
is sufficiently close to the experimental curve shown in figure 3,:- 4 


3. Reaction of a receptor-neuron system to acceleration periodi- 
cally changing With time = ms see dey 8 
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The problem of the dynamic nature of "channels" of the ofolithic ~~~ O 
-Portion of the vestibular analyzer is discussed, It is proposed that a mode] | 
‘of a so-called receptor-neuron channel would be a circuit with ‘constant 
iresistance (R), inductance (L), and capacitance ‘(C), successively switched 
‘on. The acceleration acting on the organism is likened to the circuit 
and the current is analagous to the electrical activity of a receptor-, 
neuron system, Experimental data Supported the feasibility of the mode] 


ee rm ete in nee, 


“Summary 
device 


- .Left utriculus 


Fig. 10 Principle of the "Summator" - 
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Figure 7 shows the modeled effects of prolonged otolithic stim- — 


ulation. 


4, Some principles of the so-called "summing device" . 


i . - . 
‘ A diagramatic representation of the so-called summing device which 
‘compares the coupled signals from the left and right utriculus and the 
sacculus is given in | Figs. 8, 9, andl0, — a aateas 2 
The author states that the summing device, working according to the. 
proposed systems, excellently reflects the features of the movements of | 


birds and animals with removed right and left otoliths. a 
; ; i. 


It is concluded that the proposed principles of modeling the otolithic , 
portion of the vestibular apparatus can be used to explain some general 
features of this important organ. It is hoped that further development in: 
this field will lead to the creation of a much-needed electronic model for, P| 
more detailed investigations of vestibular function.. Orig. art. has: 10 fi 

and 3 formilas. /ATD- PRESS: 4091-57 : er eece 
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AUTHOR: Vinnikov, Ya. Aes Gazenko. 0. G.; Titova, L. K.; Bronshteyn, A. A-3 B 
Pevzner, R. A.; Aronova, M. 2-; Vasil’ yev, P. V. 


ORG: Laboratory of Evolutionary Morphology, Institute of Evolutionary Physiology and) _ 


Biochemistry im. I. M. Sechenova, Academy of Sciences SSSR (Laboratoriya evolyutsionnoy 
morfologii Instituta evolyutsionnoy fiziologii { biokhimfi Akademii nauk SSSR) 


TITLE: Electron microscopy of mitochondria in the area of utricular synapses in the 
inner ear of vertebrates ay 


SOURCE: AN SSSR. Doklady, v. 166, no. 6, 1966, 1447-1450 


TOPIC TAGS: inner ear, animal physiology, neurophysiology, utricle, receptor cell, - 
synapse, centripetal acceleration, acceleration effect 


ABSTRACT: Comparison of utricular receptors in resting and centrifuged animals dis-— 
closed some interesting features of the spatial relationship between the mitochondria 


- of hair celle and their synapses. A variety of animals -- white mice, land tor- 


toises, common frogs, pigeons, chickens, and pickerel -- were subjected to single 
and repeated centripetal accelerations”of 10—18Gfor 5—10 min. The inner ear of 
each animal was removed before decapitation. Electron microscopy of the utricles of 
experimental animals showed that the mitochondria of utricular hair cells can be in 
close contact with the presynaptic membrane, especially in animals subjected to 
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accelerations. This grouping of the presynaptic mitochondria at the membrane was 
especially evident in the utricular hair cells of white mice rotated for 3 min at 

18 G. Grouping of presynaptic mitochondria was also observed in efferent bud-shaped 
nerve endings in the utricles of frogs and tortoises centrifuged three times at 10 G. 
A similar phenomenon was noted in utricular cells of pickerel after 10 min of 
centrifugation at 10 G. It is postulated from the experimental data, including 
electron micrographs, that the mitochondrial apparatus of utricular receptor cells 
in vertebrates participates in the work of utricular synaptic structures. The 
authors' previous observations of the change in dehydrogenase activity of the synaptx 
mitochondria as a result of specific stimulation of the utricle support this conclu- 
sion. Various possible mechanisms of mitochondrial participation in the activity of 
Synapses are presented. The results of this study are of special significance in 
increasing the understanding of the nature of utricular receptor excitation and the 
neural transmission of excitation under altered gravity conditions. An interpreta- 
tion of these phenomena will be the subject of future studies. [JS] 
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TITLE: Perception inherent in the living organisa of certain mechanical quantities uy 


ORG: none 


SQUMCE: Avtometriya, no. 2, 1965, 11-17 


‘| TOPIC PAGS: perceptien, animal, acceleration, vestibular function, anatomic model, 
; integration, differentiation, neuron, periodic pulse 


ABSTRACT: The properties of an elementary model of the otolithic part of the 
vestibular apparatus are examined, The model (see Fig. 1) explains a number of 
functions of this organ and has the following properties: 1) the sense organs of the 
ctolithic part of the vestibular apparatus are generetor pickups, converting the angle 
of deflection of the head to electric pulses with a definite proportionality factor; 
2) the sense organ reacts to inclination of the head; 3) the otolithic apparatus 
consists of a large number of sense organ-neuron networks; and h) the vestibular 
apparatus contains an "adding device" which compares the frequencies of pulses from 
the left and right utriceli and also from the sacculum. Relations are given for 
measuring the magnitude and direction of the following values: deflection of the 
head from the vertical; linear accelerations caused by motion of the animal; 
centrifugal forces; and acceleration in the presance of periodic mechanical 
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Right utriculum Adding’device | pig. 1, Block diagram of elementary model 
ia : . of otolithic part of vestibular apparatus. 


* “Left utriculum _ ; a 
oscillations (see Fige 2). On the basis of experimental data and the properties of 


Graphs of motion, 


velocity, and acceleration 


acting on organism and pulse 


repetition rate at output 
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it is assumed that the sense organs of the otolithic part of the 
the sense organ= 


the model, 
and the otolithic 


vestibular apparatus perceive accelerations acting on the organism, 
- neuron networks difforentiate and integrate the acceleration values, 
part "measures" the velocity, acceleration, and first derivative of the acceleration. 
| Origs art. has: 14 formias, 4 diagrams, and 1 graph. : 
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TITLE: Review of space physiology probiems 


SOURCE: International Astronautical Congress. 17th, Madrid, 1966. 
Doklady. no. 1. 1966, /pages unknown 


TOPIC TAGS: weightlessness, Physiologic effect, radiation belt, radiobiologic 
effect, antiradiation drug, EVA, life support system, biotclemetry, manned 
Space flight % , : 


ADSTRACT; 


Before mankind cari: hope to reach the Moon and the — 
Planets, biomedical Specialists will have to SOlve a 
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by-system studies of adjustment to weightlessness and 
readjustment to terrestrial gravity. These specific 
Studies, in addition to studies of the effects of 
weightlessness on the cardiovascular system and the ves- 
tibular apparatus, should include studies on motor coor- 
dination, temperature regulation, metabolism, energy 
expenditures. dicestion, and sensory physiology. 

Of equal importance are studies of the effects ot 
Space radiation on living organisms. The importance of 
radig tion studies has risen sharply because in order 
to get to the moon the radiation belts will have to be 
traversed. Soviet physiologists feel that they have in- 
Sufficient data on the effects of the radiation belts 
and of solar flares on bio-objects, Related to the 
first two problems is the problem of Space pharmacology: 
that is, the develooment and testing of anti-radiation, 
anti-acceleration and other drugs, ° 


A fourth problem is related to EVA, the problem 
of development of biomechanics boch with and without 
propulsion systems. This must be solved before the 
tasks of assembly in space can be undertaken. The author 
felt that the auestion ‘of pSychological stress during 
EVA also deserves study. : anne, : 
Cord 2/3 a - es 
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The last two problems are related to hardware development: life-support 
systems and biotelemetry. The author warned that the devclopment of life 
support systems is not only an engineering problem, that not all types of 
regenerative systems can be used for prolonged periods of time, and that 
nuch research should bo devoted to the study of the physiological cfiects 
of varlous types of regenerative systems. The tasks of physiologists in 
respect to biotelemetry require selection of koy physiological parancters 
to be monitored and developnent of bionodical algoritiiung for use in 
onboard dnd ground-based computers, (ATD PRESS: 5098-17 
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‘AUTHOR: Gazenko, O. G. (Moscow); Chekhonadskiy, N. A. (Moscow); 
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,ORG: none 

{ ° 

|TITLE: Some principles of information coding inherent to biological systems 
‘SOURCE: Vses. konf. po avtomatich. kontrol i metodam elektrich. izmereniy, 6th, 
1964. Avtomatich. kontrol' i metody elektrich. izmereniy; tr. konf., t. I: Teoriya 
lizmerit. info. sistem (Automatic control and electrical measuring techniques; 
‘transactions of the conference, v. 1:, Theory of measuring information systems). 


Novosibirsk, Izd-vo Nauka, 1966, 3-7 


TOPIC TAGS: neuron, vestibular function, electromagnetic biologic.effect, 
information coding © panei ton ae 


ABSTRACT: The results are reported of an experimental study of information coding 
in some regions of the central nervous system of animals whose organism was 
subjected to overloads. Activity of the neurons of a giant-cell nucleus of reticular 
formation was studied; in practice, the activity of a chain comprising a receptor and 
ia few series-connected neurons was observed. A cat was rotated in a centrifuge 
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imeasured before, during, and after the overload. An inference can be drawn that the 
receptors of the otolith part of the vestibular apparatus generate electrical pulses of | 
'1—2 msec duration, 1—5 mv height, at a frequency from a fraction of cps to 30 cps. | 
‘With application of an overload, the frequency increases to 120-130 cps, pulse height 
‘remaining constant. It is found that: (1) The output of the receptor-neurone chain is 

a function of two parameters: degree of overload and time; (2) With gravity variation 

of 1:4000, the output-frequency limit is 150 cps. Orig. art. has: 5 figures and 
\7 formulas. 


‘which created a 5-times-normal load in his organism. Pulses of 100 neurons were | 
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GHEBINSKIY, Sergey Orestevich; LAZARENKO, A.S., prefesser, nauchnyy redakter; 
GAZER, S,L akter izdatel'stva; PETROVA, 7.N., tekhnicheskiy 
redakter. 


(Origin ef life) rretekheshdenie shisni. [L'vev] Ixd~ve L'vevekoge 
univ., 1955. 26 De 


1. Chlen-kerrespendent AN USSR (fer lesarenke) 
( LIYB--ORIGIN) 
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MATKOVSKIY, O.I.; BOBROVHIK, D.P., professor, otvetstvennyy redaktor; 
CAZHR, S.L., redaktor; SARANYUK, T.V., tekhnicheakiy redaktor 


{accessory winerals of granitoids of the Osnitskiy complex in 
Volhynia] Aktsessornye mineraly granitoidov osnitskogo kompleksa 
Volyni. [L'*vov] Isd-vo L'vovakogo gosuniv., 1956. 49 p. 


(MIRA 10:2) 


(Volyn Province--Rocks, Igneous) 
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(Using the method of staining in investigating clay minerals; 
spectrophotometric analysis] Metod issledovaniia glinistykh 
mineralov es pomoshch'iu krasitelei; spektrofotometricheskil 
analis. l'vov, Izd-vo b'vovskogo gos.univ., 1956. 91 pe. 
(MIRA 13:3) 


1. Chlen-korrespondent AN USSR (for Lazarenko). 
(Spectrophotometry) (Clay--Analysis) 
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[Mineralogy of bentonite clays of the western Ukrainian provinces} 

Mineralogiia bentonitovykh glin sapadnykh oblastei USSR. [L'vov]} 

Isd-vo L'vovakogo univ., 1956. 114 p. (MiRa 9:10) 
(Ueraine--Bentonite) 
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(Geological structure of the western part of the Aldan crystal 

maseif)] Geologicheskoe stroenie sapadnoi chasti Aldanskogo 

kristalicheskogo massiva. [L'vov] Izd-vo L'vovskogo unive, 1956. 

195 pe (MLRA 10:3) 
(Aldan Plateau--Geology, Structural) 
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[Geological structure of the southeastern part of eastern Trans- 

baikalia}] Geologicheskoe stroenie iugo-vostochnol chasti Vostochnogo 

Zabaikal'ia. [L'vov] Ixd-vo L' vovskogo univ., 1956. 308 p. (MIRA 10:3) 
(fransbaikalia--Geology, Structural) 
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LAZARBNKO, Ye.K., otv.red.; BOBROVHIK, D.P., prof., doktor geologo- 
mineral.nauk, samestitel’ otv.red.; VARTANOVA, N.S., kand. 
geologo-mineral nauk, red.; YASINSKAYA, A.A., dotaent, kandi. 
geologo-mineral.nauk, red.; GAZER, S.b., red.; SARANTUK, T.V., 
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(Mineralogy of sedimentary formations] Voprosy mineralogii 
osadochnykh obrasovanii. Otvet,red.B.K.Laserenko, b'vov. 
Books 3 and 4 1956. 673 p- (MIRA 13:7) 


1.L'vov. Universitet. 2. Chilen-korrespondent al USSR (for Lazarenko). 
(Mineralogy, Determinative) (Rocks, Sedimentary) 
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(CGryatalline quarts veins and their genesis, based one study of the 

Aldan rock cryetal deposits) Khrustelenosnye kvartsevye shily i ikh 

genesis na primere isucheniia Aldanskikh mestorozshdenii gornogo 

khrustalia. [Lvov] Isd-vo L'vovskogo univ., 1957. 202 p. (MIRA 11:4) 
(Rocks, Crystelline and metamorphic) 
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TITLE: Outline of the Physical-Geographic Manifestations of 
Solar Activity (Ocherki fiziko-geograficheskikh 
proyavieniy solnechnoy aktivnost1) 


PUB. DATA: Izdatel'stvo L'vovskogo Universiteta, L'vov, 1957, 
228. pp., 1,000 copies 


ORIG. AGENCY:L'vovskiy gosudarstvennyy universitet imeni Iv. Franko 


EDITOR: Gazer, S. L.; Scientific Ed., Shnitnikov, A. V., Doctor 
or Geogr. Sciences; Tech. Ed., Petrova, T. N.; Reviser, 
Fuks, R. Z. 

PURPOSE: This book 18 meant chiefly for readers who are not able 


to avail themselves of the current periodical literature 
on heliogeophysics. It is also 4ntended to serve special- 
4sts conducting research in related fields. It 18 re~ 
garded as useful to Soviet geophysicists, physical 
geographers, climatologists, hydrologists oceanographers, 
meteorologists, actinographers, glaciologists, geologists, 


Card 1/4 potanists, dendrologists, agrobidogists, zoologists, and others. 
| , 3 
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“Outline of the Physical-Geographic Manifestations of Solar Activity 


(Cont. ) 


" COVERAGE: 
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This book 18 devoted to certain.questions of the new 
scientific discipline of heliogeophysics, being primarily 

a presentation of recent research completed by the author. 

It also gives an outline of the main theoretical and practi- 
cal problems of heliogeophysics. The central idea of the 
pook consists in the great effect of solar activity upon 

the general flow of the macrosynoptic process, and conse- 
quently, upon a multitude of particular hydrometeoreological 
phenomena. This book deals with contributions of the author 
and of the following Soviet heliogeophysicists: Astanovich, LS; 
Berg, L. S.; Bezrukova, A. Ya. Belinskiy, N. A.; Vize, V. Yu.; 
Vitel's, L. A.; Vsekhsvyatskiy, S. K.; Gurevich, B. S.; 
Dobrovol'skiy, O. V.; Dmitriyev, A. A.; Ioff, I. G.; ; 
Kozik, S. M.; Maksimov, I. V.; Mandrykina, T. L.; O1', A. I.; 
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6a) of miltilayer steels was much higher thanG,, of homogeneous/metals.. Grade 
TMS -300 (0MZ-300) multilayer steel consisting of 2 layers of Kh23N18 steel 
with an intermediate EI437B steel layer shows high mechanical properties during 
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in air (without aging) multilayer GMZ-300 steel has pers 8 kg/m, & “oo 
2.6 kg/mm“ at 69 and 19% respectively, Multilayer steels shows also increased oy 
heat resistance, There are 16 referencés, Z _- 


T, Fedorova 


[Abstracter's note: Complete translation] 
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